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(57) Abstract: A medium for information recording having good 
recording/ reproducing characteristics in recording/reproduction by 
using a blue laser. A substrate (1, T) has an information-recording 
thin film serving as a recording film (3, 3') in which information 
is recorded in the form of change in atomic arrangement caused by 
irradiation with light. The refractive index of the amorphous phase 
of the recording film for a reproducing wavelength is larger than that 
of the crystalline phase. A lower protective layer (2, 2') is formed 
between the recording film and the substrate. An upper protective 
layer (4, 4') and a reflective layer (6, 6') are formed on the recording 
film on the opposite side to the substrate. A cooling control layer (5, 
5') is formed between the upper protective layer and the reflective 
layer. 
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2 0 3 , ln 2 0 3 , GeO, Ge0 2 , PbO, SnO, Sn0 2 , BeO, Bi 2 
0 3 , Te0 2 , W0 2 , W0 3 , Sc 2 0 3 , Ta 2 O s , Zr0 2 , Cu 2 0, M g 
O&^cDiHbtK TaN, A 1 N, BN, Si 3 N 4 , GeN, Al-Si-N^ 

(mZ.lt A 1 S i N 2 ) & ¥(DMfcm, ZnS, Sb 2 S 3 , CdS, In 2 
S 3 , Ga 2 S 3 , GeS, SnS 2 , PbS, Bi 2 S 3 %Jf©ift^ S n S e 2 , 
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#Mi$i-e&&*Nf 6 (ia g 98 p d 1 c u .m^m^tc WKDBimmoMnt u 

Ttt, Ag-Pt, Ag-Auf, Ag^#^i^fctS*0W*lV\ A 

Zn 98 Pd 2 SI, Zn 93 Pt 2 )i, Zn 98 Cu 2 E Zn 98 Ni 2 E Z 
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b^Sv^^5fU,£/^&<5 0 Z n&mm*Ifli-e2b& 0 Zn^©ZnM 
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tfCl^tr, A u , A 1 , C u , Ni, F e , Co, Cr, T i , Pd, Pt, W, 
Ta, Mo, Sb, Bi, Dy, Cd, Mn, Mg, YCD^m^-^ i/cliAu 
_tfHM^©Ag^, Cu^, Pd^ Pt^MJf^tl^i^ 

^jstg** ^m^m, znb<D<k&. ji-s-ti^k&s. 

Z.(D^X\ Ag, Al, Al^ Ag^i #©±"5^, S^^tV^t 

hAg&fz. It- A g 9 5 % Al, Al^ilifi92%t > Ag|®^^ 

ifctv^*, M37ht^tV\ CinfetCft^UJRtLTtt, Zn, Zn£-&a$ 
15 8 9 %, P t , P t &&&m 6 5 % jStftStC *5 6 Stt$A^ £ < , 3>h 

j&ijSt^-tv^cft, 5%J: y*t < 3 0 

nmt'lil 5°/oiWC§l. t HttJSJBi/?** 2 0 0 n m J: y J¥l^£\ 

y# y v^ffl©*^% 2^JB)L±gaw-*^ ^NfM^Jiu/c. 
mmommte;^ ftmmm& y, 5 n m^u, 2oonm^T 

(MO 

*^WJt:i^ SICKS, b7 y¥>^ffl©#l«:^-r«2Hy ^-^-hl 
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tl^ctt, 2/12n' (n' «g;|R*m©B3?*s) £JLt£> 
v^d 2: /c. 3 P> £ SUSS 3 7^ Jl/3n' «fc U $I^Bf , 3KR^Np©#@ 

^ttSSKT't,, 2f*> #{cfa^£fr-5 7* — b b 
Xt^5fe&, h^v^fcry^-fcfcxjtfy bg Ofcg&JK**l /e 2 ^j;SIi) © 

■r -f X^IM XfefiS 1 2 c mCR&l*, 13 cm, 8 cm, 3. 5-f>5\ 
2mm, 0. 8 mm, 0. 4mm, 0. 1 mm#, #©/P $ T? & 
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* gp#©s£\ * _t test* 2 nfe s ©± mw-mmtmm & m& u t *, j: v\ 

[* WJ 2 ] 

Si*, SSI 2 cm, jP^O. 6 mmt^ffiC b 7 7^>^®I^ttS* 
V tf-aK*^ bilUC fljSJ?$8 0 nmtf) (Z n S) 80 (S i 0 2 ) 2o mH 
mm%3 5 nm<DC r 2 O 3 m^W.M STSPfi^JS 2 , JBIJ£#9 1 8 nm©G e 

5 S b 2 T e 8 |HMJ3i3, JSIff *9 5 nm©C r 2 O 3 JR £ JBSJ£#9 1 0 nm® (Z n S) 

80 cs i o 2 ) 20 m?tMmi;-c&&±$mw.m4 :% mmm6 o nm© (c r 2 o 3 ) 
45 (s i o 2 ) iB m& v & zifoMimmm s . mmms onm©Ag 98 Pd 1 cu 1 

"£$J 8 0 nm(D (ZnS) 80 (Si0 2 ) 2 0 JSI ^ II J# #9 5 nm©C r 2 0 3 3&*P>& 
§TfPT§P#m«2' 6911^ Ge 8 Sb 2 Te 8 Efii3' *Jj|ff#& 1 8 n m, 
|i|p:^j5 nm©C r 2 O 3 J^ £ J^ff 1 0 nm© (ZnS) 80 (Si0 2 ) 20 fliJ: 
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U &-5±gP#M4' , mm® 6 0 nm© (C r 2 0 3 ) 45 (S i 0 2 ) 55 Wk£ »J 
&3<«fr£Pfi»Jl 5' , A g 98 P d iC u i^^^SMJWJl 6' %IJ?^l8 0nm 

NiiatWWI5, 5' ©^&©^£^fb£i±^IXtfc©$S#: Vr*( X? 
C 2~C 6 ) fcfNKUfc. 

AR = Rc— Ra 

xit) 2 < & y , t>y # -^iiip-r & frtb, BLMmm a r j** t * 

(4 1 0 nm) ©fc©-e&5„ 



(MlrfiAn 1 ) 



ELM; 



A R 



C 1 


(C r 2 O s 


) 


4 5 


C 2 


(C r 2 0 3 


) 


5 0 


C 3 


(C r 2 0 3 


) 


6 0 


C 4 


(C r 2 O s 


) 


8 0 


C 5 


(S i C) 


9 


0 


C 6 


(S i C) 







(Si0 2 ) 55 



2. 3 5 (0) 

2. 4 5 (0. 1 ) 

2 . 5 ( 0 . 15) 

2. 6 (0. 2 5) 

2 . 9 ( 0 . 5 5) 

3 . 0 ( 0 . 6 5) 



1 8 

1 9 

2 0 
2 1 
2 2 
2 2 
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fit, ^SI«iM2:±aPfiiliM2:©JB*f¥©^An 1**0. lJ^±*m^ s 

^llARit A n 1 a$-fcfn CDJi^© 1 . 0 6itI%iJ, S£B#CD S 

(Dm$ft^<DMA n 1 . 1 5&_hT?&ftfc££lt^AR£ 1 . llfgK*t< 
T?2\ S/NJ£#^ 1 d B|fi|±t5/cfe «fc LV^d o & . 

*^»JT*?t*P fftlfUJl 5 , 5' KffiV^c (Cr 2 O s ) 40 (Si 0 2 ) 60 H<&& 

(SiO y (Si o 2 ) l00 _ y muiftt>z>tt&z Itli, C r 2 0 3 £S i O 

2 ©S^ifcfc£;lfcfc<DiWSlA\ ZnS, S i -NMI, Si-O 

-Nj£;fcm, Si0 2 , SiO, Ti0 2 , Al 2 O s , Y 2 0 3 , Ce0 2 , La 2 
0 3 , ln 2 0 3> GeO, Ge0 2 , PbO, SnO, Sn0 2 , BeO, Bi 2 
0 3 , Te0 2 , W0 2 , W0 3 , Sc 2 0 3 , Ta 2 0 5 , Zr0 2 , Cu 2 0, Mg 
O, V 2 O s , Nb 2 O s , Co 2 O s , CoO, Mo0 3 , Fe 2 0 3 , FeOfeifO 
Wtfk®. TaN, A 1 N, BN, CrN, Cr 2 N 3 , Si 3 N 4 , SiN, Ge 3 
N 4 , G e N, H f N, T i -N, Z r — N , A 1 - S i -NJMtJH- A 
1 S i N 2 ) & £©Mfls1ftK ZnS, Sb 2 S 3 , CdS, In 2 S 3 , Ga 2 S 3 , 
GeS, SnS 2 , PbS, Bi 2 S 3 , SrS, MgS, CrS, CeS, Ta 
S 4 & SnSe 2 , Sb 2 Se 3 , CdSe, ZnSe, In 2 Se 3 , 

Ga 2 Se 3 , GeSe, GeSe 2 , SnSe, PbSe, B i 2 Se 3 &ifOt 
V^WM, CeF 3 , M g F 2 , C a F 2 & i£<D31k%b. &«VM*S i , G e , C, 

■ 

Cr 3 C 2 , Cr 23 C 6 , Cr 7 C 3 , Fe 3 C, Mo 2 C, WC, W 2 C, Hf C, 
TaC, CaC 2 , *4f©jR^h^ *fcf£ % ±fB©^t-5ffi^M© =fe ©> £fc 
ZnS-Si0 2 , Cr 2 0 3 -Al 2 0 3 , ft £^ ©^^^©JlT** J; <^#\ 



Jfcfc 11*56** £^f£ffilt^*©Jfcte* A 1 2 0 3 , Y 2 Q 3 , La 2 0 3 li2 : 3, 
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Si0 2 , Zr0 2) GeOJil : 2, Ta 2 0 5 (i2 : 5, ZnSlil : li:^ 

?Ll£A l-O&Al h OCDttm^A 1 2 0 3 frh A 1 if± 1 0 HC^%J^T, S i 
-Of£S i £0©j:b^S i 0 2 ^£> S i M"0± 1 Ojg?%^T#> ^Stc** 

1- -5 7c <£> s EiM^Mtf 1 0 % M±{£T U 7c „ 

^tlhO^X^t. C r 2 O s & «fctfC r 2 0 3 ^^OI^i(iif*^t< , 8ft 
^tt£^/cW£ U^o7c 0 #CV>T% Co 2 0 3 i)J:tFCo 2 03%^M 
# a** # o 7c „ ^*P$!J HPS *m tf4 <D>fbi§rtl & J; / * 7c IZ&m &fa<DWk 
j£**8B»I&I®)Kj6 (196 0 0°C) iU^k, 1 55H»^lftAfif©^y^— _t# 
£ 5 %JBHTfc£P*.'5C: PS#©ttj^**6 0 0 'CM J: 3 %MT 

^7c, ^*Pf!i#ii^©^i»7c^^^Pfws^© 2m?%*m%.& 1 1 o 

o7c 0 ^ f, i: tijci ^' 5 If % ^ g A § ^^>* >y 3? - ^ l 8%&±fc&<5;i i: 

ic^£ 
CUMII 3 ] 

miom^mfc&hfzmmmm^is. ?fr«aiat ccr 2 o 3 ) x cs 

i 0 2 ) 1 00 _ x M%fflV\ -^COC r 2 O s ct S i 0 2 ©a-&Jfcfcg&fc*«©fiH§UR 
««ft:S:»f^U/c Q £-'Iff#fBi«#^ x % 0 , 10, 30, 35, 4 0 tlt 

j*shw«iji©c r 2 o 3 1: s i o 2 <Dm&ttKDfr*ffiM-2i±. Wk&±x m 

Si*, illil 2 cm, j¥$0. 6 mmt'^Ii: b 7 y # tff5 jH 

D aK*>f Mfel±C J8iff^l8 Onm© (ZnS) 80 (Si0 2 ) 2 0 Bt 
5 nmfDC r 2 O 3 % & 6 TgPTgP^^B 2 &£tJR€L G e 5 S b 2 T e 8 f2 
Mt3 1 8 nm, Mmm 5 nmCDC r 2 O 3 J®l JBIff 1 0 nm© (Z n 
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S) 80 (SiOJ 20 B& »Jft'6±MlS4 l mmm9 OnmOSiOJJ: 
U & 6 tftWMMM 5 % KJfE^ 8 0 n m© A g 9 8 P d ! C u ht£h ElMM 6 £ 

J?:|9 8 0 nm© (ZnS) 80 (SiO 2 ) 2 0 JB$£ JSIJf^ 5 nm©C r 2 0 3 ^<b& 
STaPT«P«M2' Ge 6 Sb 2 Te 8 3B»J«3' %JSJ?iS 1 8 nm, 

flg/?i®5 nm©C r 2 O 3 $t tMmm 1 0 nm© (ZnS) 80 (Si 0 2 ) 20 H!£ 
U & 3 -has-RKJl 4 ' , H»» 9 0 n m® S i OJ i >J ^SMUHI 5 ' , 
jggj£jft 8 0 nm©A g 9 8 P d , C u ^^t&S^IJI 6 ' £flB<WM U -e© 
MlOr^ X?ffitt&&?fB2<D^^ X?^M*^tl^ft<D£i.Mm 6, 6' 

Hfll(J:bT?frjJI«9»Ji 5 , 5' ©C r 2 O s ^ S i 0 2 ©M-^i:b©^^^'fb^-ti: 

(C r 2 0 3 ) x (S i 0 2 ) 100 _ x JiM~;£^ 
T\ x & 1 0 , 30, 35, 40, 45£ LfcjKfl: (r^X^D 2 ~D 6 ) £fjs 
life. 

fcfBHiU iftft»©£»*l/^R c h^^®)^g|©^^V^;l/R a 

U M*iAR^«)fco *^»J©T : VX^(*M^^II©Mlf^^^^©^' 

AR = Rc— Ra 

(%) »±T^©«t5Ui^bUfe. HW^3^/Js$v^t, s/NJt 

(114 1 0 nm) ©fc©T*&<5. 
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mm 


M 






(M*^An 1 ) 


A R 


D 1 






(S 


* 

1 


o 2 ) 




1 . 


7 (0. 6 5) 


2 1 


D 2 


(C r 


2 0 3 ) i o 


(S 


• 

1 


0 2 ) 


9 0 


1 . 


8 (0. 5 5) 




D 3 


(C r 


2 O 3 ) 30 


(S 


■ 

1 


o 2 ) 


7 0 


2. 


1 (0. 2 5) 


2 1 


D 4 


(C r 


2 O 3 ) 3 5 


(S 


• 

1 


o 2 ) 


6 5 


2. 


2 (0. 1 5) 


2 0 


D 5 


(C r 


2 0 3 ) 40 


(S 


• 

1 


o 2 ) 


6 0 




2 5 (0. 1 ) 


1 9 


D 6 


(C r 


2 O 3 ) 45 


(S 


• 

1 


o 2 ) 


5 5 


2. 


3 5 (0) 


1 8 



$PS£i:gp^fIJS£cDjaifT^©^An lj&*0. 1 JgJLtTr&nfcEA n 1 #Mf P©Hf 

&<5 7t#)j; u <, Ani^o. i 5 i>k±-ehn\tKM^n^ 1 . 1 lfgfc 

n*m^it®&, mmmmt (cr 2 o 3 ) 45 (s io 2 ) 55 ^mm\^t^m-k^ 

#§»#J©*#-£\ MJff^^±gPf*!ISJ; »J /h^^Umt lilt Si-o-N 

^#3f8h Si0 2 , SiO, Ti0 2> A1 2 0 3 , Y 2 O 3 , Ce0 2 , GeO, G 
e0 2 , PbO, SnO, Sn0 2 , BeO, Bi 2 0 3 , Te0 2 , W0 2 , W0 3 , 
Sc 2 O s , Ta 2 0 5 , Zr0 2 , Cu 2 0, MgO, V 2 0 3 , Nb 2 0 3t MoO 
3 , Fe 2 0 3 , F e O & ¥ (DWtitm . ±SH©#3^©M^tl^(f h . 

mmmmfavmrn. mm) 

#12 cm. JfC20. 6 m m ttB i: h 7 7 > % f t S *° 'J 

4 1 ±£ % lijp:^ 1 5 nm© (Cr 2 Q 3 ) 45 (S i 0 2 ) 55 HJ: U &<5 n 
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>b7^^i8, mmmi onm®(zns) 80 (sio 2 ) 2Q m^mm 

5 nm©C r a O 8 IR**k&5T8PfiMM 2 G e 5 S b 2 T e 8 SB^J3i 3 

£|HJp:$5 1 8 nm % HJ¥$S5 nm©C r 2 O 3 H i:#S^j® 1 0 nm© (Z n S) 8 
0 (SiO 2 ) 20 IJ: »J &5-t«fifclM4, J8&J?$9 0 nm© (C r 2 O s ) 40 (S 
i 0 2 ) 6 0 HJ; U &§MI«PJ1 5, J8iJ#$j8 0 nm©A g 98 P d ,C u ^^ib 

©T^X^Wte, 7H'J*-^hS«r ±C, l 5 nm© (Cr 2 

0 3 ) 45 (Si 0 2 ) 5 5 J31J;y^6n>b^Xbj!£^:jS8' , I)||5l7 0nm© 

(zn s) 80 (s i o 2 ) 20 mtmmm5 nm©c r 2 o 3 frh&?>-Fm%mm 2' 

*mm&. G e 5 S b 2 T e 8 fE«M3' &JRJ£& 1 8 nm, JRJ£Kl 5 nm©C r 2 
0 3 J^^J^ff^J 1 0 nm© (ZnS) 80 (SiO 2 ) 2o m& U &<5_hgB#^S4' , 
J3UfEjf$9 0 nm© (C r 2 0 3 ) 40 (Si O a ) 60 H!J: U 5 ' , H 
ff^8 0 nm©A g^Pd.Cu &S£#J1 6 ' %JR&JgjSb&. ^©#, 

ttriHH 1 ©x-C J* ^SP#*5 tfn 2 ©t-v ^ f^fnosif Jg 6 , 6 ' 

- ©'[t#iE^{* (f^f^^Ei~E6) in i t w©ia^{g-^- % aa» u is 

^^^©^V^^ttM^^M©^^^^^©^^^^^©, 

iARI*T^f)ItliL/fe 0 
A R= R c — R a 

OTiAR (%) teT^©J:-5f^fl;0/£ o MlPp^AR^/J^V^ S/N 
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Jff^OffifiS^S (IS4 1 Onm) ©£©-e&S 0 



(jajif mm a n 2 ) 



A R 



E 1 
E 2 
E 3 
E 4 
E 5 
E 6 



( C r , O . ) 



3 J 4 5 



(SiO,) 



2 i 5 5 



(C r 2 0 3 ) 50 (S i 0 2 ) 50 
(C r 2 0 3 ) eo (SiOj) 4 o 
(C r 2 0 3 ) 8 0 (S i 0 2 ) 20 

(S i C) 90 (SiOj) 10 

(S i C) 



2. 3 5 (0) 

2. 4 5 (0. 1 ) 

2. 5 (0. 1 5) 

2. 6 (0. 2 5) 

2. 9 (0. 5 5) 

3 . 0 (0. 6 5) 



1 9 

2 0 
2 1 
2 2 

2 2 



Bf0S/NMI«ll dB|«l±t§fe^ £/c. An 2&0. 1 5 

■ei>ti(if-i'^^c i izik^-cBLM^M* 1. l 7^ic-eg\ W£H#<£> s/N.fcb 

Z n S , Si - N^#318k S i - O - N?&>feMBk S i0 2 , SiO, Ti0 2 , A 
1 2 0 3 , Y 2 O s , Ce0 2 , La 2 0 3 , ln 2 0 3 , GeO, Ge0 2 , PbO, 
SnO, Sn0 2 , BeO, Bi 2 0 3 , Te0 2 , W0 2 , WO s , Sc 2 O s , T 
a 2 0 5 , Zr0 2 , Cu 2 0, MgO, V 2 O s , Nb 2 0 3 , Co 2 0 3 , CoO, 
Mo0 3 , Fe 2 0 3 , FeO, & 2f<DBHtt», TaN, A 1 N, BN, CrN, 
Cr 2 N 3 , S i 3 N 4 , S i N, G e 3 N 4 , GeN, H f N, Ti-N, Z r - 
N, A 1 - S i -N^iS (M^ti^A 1 S i N 2 ) & 2f©gYb%, Z n S , S b 2 
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S 3 , CdS, In 2 S 3 , Ga 2 S 3 , GeS, SnS 2 , PbS, Bi 2 S 3 , S 
rS, MgS, CrS, CeS, T a S 4 & ifOWitVfa, SnSe 2 , Sb 2 Se 3 , 
CdSe, ZnSe, In 2 Se 3 , Ga 2 Se 3 , GeSe, GeSe 2 , SnS 
e, PbSe, B i 2 S e s&2f©-feV Wb<&L CeF 3 , MgF 2 , CaF 2 &£ 
(D3itm, *6V^liSi, Ge, C, Cr 3 C 2 , Cr 23 C 6 , Cr 7 C 3> Fe 3 
C, Mo 2 C, WC, W 2 C, HfC, TaC, C a C 2 & K<Dfiti\M. £/cf£, 
±%&<DttWzffi.\i^ffi.f&<D*><D, J/cZnS-Si0 2l C r 2 O 3 - A 1 2 O 3 & if 

mtmrnT^m^^^^i^Mjcm^it^ ai 2 o 3 , y 2 o 3 , La 2 o 3 &2 : 3, 

Si0 2 , Zr0 2 , Ge0 2 iil : 2, Ta 2 O s ii2 : 5, ZnSlil : 

hO(Dik^tfA i 2 o 3 a^ai »-e± i om^%&T, S i -O&S i tOCDit 

±mMm<D*Ult, C r 2 0 3 fe ckt^C r 2 0 3 (Dm^tl{«»if^i- <> 

m&tfmmm(DM& (H6oo°o ius^t, i^ni#^mAB#£D^^^-j: 

l 0®W%m^&(Dm^y^£tzm&^yV(D^y$-tfi 5 % 
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[H»J 5 ] 

x (sio 2 ) 100 -xJii©c r 2 o 3 ^ s i o 2 0i^jtx^ fkMz.frmm'&m 

£T> Sil2cm, J£S0. 6 mmtf ffii: h^y^V^Ot^ftS^ 
U # — 2K*-f MSl±l: ( mmm6 0 nm©S i Oj^f,^6n>h7^ h 
JS*I8, Mff^J7 0 nm© (ZnS) 80 (Si0 2 ) 2 0 fll h 5 n m© C 

r 2 0 3*>&&£T»TSP#M 2 ^aSm, G e 5 S b 2 T e 8 f3^ 3 ^WkW-m 
1 8 nm, KJp&iJ 5 nm©C r 2 O 3 JH tMW-tift 1 Onm© (ZnS) 80 (S i O 
2 ) 20 m^ U &&-hM^»4 % flIJ#L^j9 0 nm© (Cr 2 0 3 ) 40 (S i 0 2 ) 6 

ff*9 6 0 nm©S i O a ffl|** & § 3 V h 5 * MlS^S 8 ' , flgj£j© 7 0 nm© 
(Z n S) 80 (S i O 2 ) 20 JKtJKJ¥iKl5 nm©C r 2 O ^STflSfiMM 2 ' 
fcSUi'SL G e 5 S b 2 T e 8 fH^li3' £Hjf:^ 18nm, HJS$) 5 nm©C r 2 
0 3 JBS£JgiJP*& 10nm©(ZnS) 80 (SiO 2 ) 20 HJ; D ^S±MI14' , 
JBtJ|EiEj9 0 nm© (C r 2 0 3 ) 4 0 (S i 0 2 ) 60 JgJ: (J^§MfflfflI15' v gg 
J£SQ8 0 nm©Ag 98 P djCu ,1^ <b & 6 ' fcJB*Wg)Rbfc. *<DflL 

RI»twUT, nVb^Xb^Jf 8, 8' ClffiWc (Cr 2 0 3 ) x (S i 0 2 ) 
ioo-*J8S©C r 2 0 3 £ S i 0 2 ©7l£-J£©^£ x= 1 0, 3 0, 3 5, 4 0 fc^ 
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dJftk©«HE»»# (-r-Y^^F 1~F5)C1 1 Tw©fBfiHi#fcfB$$U 

3^l^;i/J; U:*£Wctf), £$t3^A R&TsSJ: (JltUlfe. 
AR=Rc-Ra 

£ttf^AR (%) raOiM^ftbfe. Mlf^^^^h, S/Nbb (5/ 
W^fe^ft (4 1 0 nm) © © T? & -5 . 





3 V b 77 bfiJ^SSflfifc 


n> b^7 b^7cB©JS 
$r$ (IM A n 2 ) 


A R 


F 1 


(S i o 2 ) 




1 . 


7 (0. 6 5) 


2 2 


F 2 


(C r 2 0 3 ) 1 0 (S i 0 2 ) 


9 0 


l . 


8 ( 0 . 5 5) 


2 2 


F 3 


(C r 2 0 3 ) 30 (S i O z ) 


7 0 


2 . 


1 ( 0 . 2 5) 


2 2 


F 4 


(C r 2 O s ) 35 (SiOj) 


6 5 


2. 


2 (0. 1 5) 


2 1 


F 5 


(C r 2 0 3 ) 40 (Si0 2 ) 


6 0 


2. 


2 5 (0. 1 ) 


2 0 


F 6 


(C r 2 0 3 ) 45 (S i O a ) 


5 5 


2. 


3 5(0) 


1 9 



^Tff4^©S/N]:^|5l dBlS]±tS/c(Sf), A n 2 0 . 1 5 & 

-Y^^C 1 KJfc^TjRj 1 . 4 d B ft _t T -5 £> J: (JjfS Ul^d htffrifi^fc. * 
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ftwmmmi- (cr 2 o 3 ) 45 cs i o 2 ) ^^^mvt^m^^^^xm 

C*WJ 6 ) 

£1\ i@l 2 cm, )¥£0. 6 mmfllil b 7 'V ^r>^ffl©I%f 
D 1 HflE^ lOOnmffl (Z n S) 80 (S i 0 2 ) 20 JK 

hJ^ff^I 5 nm©C r 2 O 3 h & £TfP^lfJS 2 £;jlJf ft, J9tJ££l 1 0 nm©G 
e 5 S b 2 T e 8 J; U 131^11 3 % flUfE^ 5 nm©C r 2 O 3 flg 4 0 n m 
© (ZnS) 80 (Si0 2 ) 20 Jg|J: U & 6 ±f P^IIfi 4 , JgtM 6 0 nm© (C 

r 2 o 3 ) 45 (s i o 2 ) 55 ntj; v tezifemmmm 5, mmms, o nm©A g 98 
p d l c u .m^h^^^mm 6 ^«^ff^u/c 0 »®js©^$m-?M> bn > • 

m%3 1 0 0 nm© (ZnS) 80 (SiO 2 ) 2 0 H h B^HO 5 nm©C r 2 0 3 ^<b 
^5TM112' *mm^ 1^191 0nm©Ge 6 Sb 2 Te 8 ifJ^§fBi 
13' , flIJ#Ljf$5 nm©C r 2 O 3 JI h 4 Onm© (ZnS) 80 (S i 0 2 ) 

20 $|J:U&S±g&^MJS4' , JBSJ£$J6 Onm© (Cr 2 0 3 ) 45 (Si0 2 ) 5 

fataii 1 ©^V^^gP#fe^tr^2©^-Y X^gp#^^tt^©H*f 

[Hil^UT^PMfPS 5 , 5' ©«©<^£^b2^c|S|fc©^{£ (-r-rX^ 
G 2 ~G 6 ) &fp|4bfc 0 

(MJlf^n^M^^^PM^Ji©^^:) 
-tt?>©'[ffgia^^# (f^^^G 1 ~G 6) iz 1 1 T w©sB£i{B-S§-£aa^U 
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m A R £ * © tz . ;£*ife#J © -r -< * * ilKJRII ©SW* W ^;KO^T # v ^ 

AR=Ra-Rc 
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